A signicant increase in the number of patients with heart failure of varied etiology has been observed in the recent years. Apart from pharmacological and surgical therapies, new, non-invasive assistance methods of cardiovascular system are still sought. One of them is external counterpulsation. Within this study, eectiveness of such a form of therapy has been examined in a group of 10 patients with an ischemic left ventricular systolic dysfunction. It has been shown that external counterpulsation has a benecial inuence onto the result of a six-minute walk test and causes a slight decrease in the creatinine concentration in the patients undergoing the tests.
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Introduction
Enhanced external counterpulsation (EECP) is a new, non-invasive form of therapy used in patients with cardiac failure of varied etiology [13] . The idea of EECP is a modication of a widely clinically used invasive counterpulsation method with intraaortic balloon (IABP) [4, 5] , where a polyethylene balloon of exible walls is introduced into the aorta via the femoral artery. The balloon is cyclically lled with gas (usually helium, minimizing the creation of an air-embolism in the case of a break) and the diastole of the balloon is synchronized with the systole of the heart muscle. The lling of the balloon during a systole of the heart causes a part of blood to be transferred from the aorta to the coronary arteries. heart. The systole of the cus is synchronized with the systole of the heart muscle. It has been proven [13, 6] that the following are an eect of the described system of external counterpulsation:
• an increase in the diastolic pressure of left ventricle lling,
• decrease in the systemic resistance and increase in venous return,
• lowering of afterload,
• improvement in perfusion of coronary vessels and systemic organs. In order to achieve the expected therapeutic eect, the pressure of air lling the collars must be higher than the Table I 2. Aim of the study
The aim of the research was an initial assessment of a therapeutic action of external counterpulsation in patients with left ventricular dysfunction.
Material and methodology of examinations
The examinations were carried out on a group of ten patients (men, age 66 ± 7 years) with diagnosed signicant ischemic left ventricular systolic dysfunction (LVSD). Assessment was given to chosen biochemical (creatinine, sodium and B-type natriuretic peptide NTproBNP [16] concentration in the blood) and functional (the six-minute walk distance) parameters in patients before and after treatment of external counterpulsation.
Each patient was given 35, one-hour long treatments.
A prototype apparatus, ECP-100 constructed by ITAM [7] , was used in the examinations. Calculations have been done with Statistica software.
Results
During EECP therapy the following signals were monitored: pletysmogram, ECG and pressures in the cus.
The demonstration course of the treatment has been presented in Fig. 2 . During the treatments applied so far, none of the patients undergoing EECP therapy had complications observed. The characteristics of the examined group has been presented in The statistical analysis of the measured parameters revealed (Fig. 3) , that the H0 hypothesis may be dismissed for the 6 min walk test (p = 0.0179) and concentration of natriuretic peptide (p = 0.0464) but there are no statistical proof to reject this hypothesis for creatinine (p = 0.6858) and sodium (p = 0.6749) measurements at the level of signicance p = 0.05 (cf. 
Discussion
The treatment of external counterpulsation is performed under pletysmographic recording control. The therapeutic increase of diastolic pressure causes an increase in the perfusion pressure in epicardial coronary arteries and cardiac perfusion [2] . The mechanisms of a benecial eect of external counterpulsation are discovered anew in clinical practice. Applebaum et al. [6] proved that a sequential external counterpulsation increases cerebral blood ow and renal circulation. In our study the inuence of EECP therapy on the blood pressure wave has been unambiguously pointed out: the comparison of the pulse waves of the patient without and during supporting has been presented in Fig. 5 (the measurements were carried out by means of non-invasive, pulseoxymetric sensor, therefore the vertical scales of the charts were not presented).
In the group of patients, with signicant ischemic left ventricular systolic dysfunction, under our assessment, the following parameters improved: the distance of the 6 min walk test and the level of natriuretic peptide (cf. 3. Treatments of external counterpulsation improve physical function assessed by 6 min walk test.
